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(57)Abstract 

PURPOSE: To obtain a semiconductor member capable of forming 
the integrated circuit of high integrating degree with good mass- 
productivity by a method wherein the main surface of a single 
crystal semiconductor layer is washed by ammonia hydrogen 
peroxide so that the roughness of the main surface becomes less 
than 8 specified value. 

CONSTITUTION: A main surface, provided with a so-called 4° - 
OFF substrate or the Si epitaxial layer 2 of a single crystal 
substrate 1 whose surface is slanted by 4° ±0,5° from the (100) 
surface normally, is ground. In this case, the surface is washed by 
ammonia hydrogen peroxide having a volumetric ratio of 
NH40:H202:H20=1;1;5 for lOmin at the washing temperature of 
85° C, then, is washed by super pure water having a room 
temperature for lOmin to obtain the center line average roughness 
of 0.4mm or less in the standard of Ra, which is specified by JIS 
standard X (B0601). According to this method, the single crystal 
main surface becomes flat extremely and the single crystaflinity of 
th same is improved 
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OH : H2 O2 : H 2 0= 1 : 1 : 5fc*lfil£©7>^ 
fii^*^»¥^fia R a 7? 0 . 4 n m«T©g®#14& 

OH : H2 O2 : H2 0=1 : 1 : 5 &•&&;£© 7 >t 
=7il«flS****fflt»TftiWI«ll 0#, ft»*A8 

H8a**4>»¥i9&3 R a T 0 . 4 n m«T©*Wftft£ 

fltE*liB¥**JIB. 1 0 0 0*0, 4f#fy?©ii5Sigffc; 
tl!3Kfti*&fr©TT©ift#£< OSILfroTSirgE^® 
^6 4 0 nrnXs/^^BdsLfclS, x-y^>^«iSg 
Sa*+&«3r:H&3 R a T 0 . 4 n m.KT©Sffi*«l8& 

mtzt zftmt-rz 20 

[»#«3] WI2*«gS¥»ft)B*t, ^SttSft-hlC 

1 & v» 2 kg*®******. 

1 fc W VmXm 2 cra<8¥*#tt#. 

[Sf^5] iffi*t, *SMNH, OH:Hi O 

2 : Hi 0=1 : 1 : 5fc*m)$©7>*x7)a&{b* 

*frOTTl»e*lB*ft»U&i{C*H«««»t4>«ff 30 
t^ffi^RaTO. 4nm«T©Sffi^'lt£WT«^a 

[ffitj}tE6] ±H*«, #«(Jt*tNH4 OH:H 2 O 
2 : Hi 0=1 : 1 : 5&*ijaf£©7>*X7ifi$4b* 

^fi^Ra-CO. 4nm&T©*lffl*tt*#U 100 
0"C, 4«pra©SSKfttl5IHffi^fr©TT(Oj5fc}t^ 40 
< 0jgUffoTSai2iB^e.4 0nmX 2 /5 1 >^*b 
&R. X^>^fflgSffia<*,t*l83?ffiffiS RaTO. 
4 nm«T©i6®!KS8S^r*ilSS¥»frei:. 

»** nfcx tf ^ * 5/ ^ ;n« filBT * 6 n i t WS t T 
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[0 0 0 1] 
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[fl:*©f£fli] ¥18fiS i fra^Kf^sna^WMS 

[0 0 0 3] ItoSF, «>X?A«»Oll0«5««IO** 

fttlHIftf O h 5 > vX*^©^©^£*tS8/Jv(fc3 
©**P«±K:«Ut*fctt|Rj±*«*±T, *#f©flHH 

WAtf. DRAMfC*3ViT2 5 6MHj/ h~l G 

KftftSttSfttRffOKJ*.*. 1. 0~1. 5nmtffi 
it>TW<T2><&m*&Z. X, U7l/y5"a«J(|*»6 4 
msecfr£128mse cggWDRAMrt^fST^ 

[0 0 04] h5>^X*©«IStt*<fcDJ , a5«> 
Sfc»fctt. EU©£tf^0Tfc<, ¥«ttO#*n£ 

©»**»^tSnrt>-5. £©&». lK^*(DiB 

^C7> ; EX73aKft*^* (NH< OH : H2 O 
2 : H2 O) 

[0005] tzLzw, «*©*«*#««-?«. -mz 

ffiffl$nTV^«afig©7> ; ex7jlilS^*** (ttftJt 
#NH« OH : H 2 O2 : H 2 0= 1 : 1 : 5 &&& 

>&) -cftiwaa-rsi, B».4i»*sn-5fc©©. 
itrtettafflC3ia*««A.tfo. 2nmt¥a-e*t5fet>© 

an, «AtfMos-FET*»rti/&«*Ktty-h 

mt SSffl^fiiStWflE MBtt ©S* S» & S & H t V> 5 IB]«I 

[0 0 0 6] ;t^^^ttllA:«¥W*tW&l/ 
T, S6lcTffi©jfirflin&->U3>- *>"f >ya 
W-^- (SOI) i^IA*«aiSftJ6tt>5. 

aft»«T©»**<»s*> 
[0 0 0 7] 1. ««^«*»$STii5mttfl:»«Jtg 

2. »4fc|=f«|»ttlC«nT^-5 

3. sifi$«*tfi«aniSiafb*^fig 
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5. ^y^y^KitT^S 

6. mmit\z&z&±&5.m%mmh ; 7> :! Jz9m 
te 

SO IS!**ft:a«tLT«fej£<ffiffl*nT^5t><0 

y£*<hS;£n5£XA£:-Bc©S 1 
ttD£*T*J*l/fcSO I tfXA (ftSO^fritSO I * 
XA) ttf&Z. 
[0 0 0 8] IM^y^X (S IMOX : Se pa r a 
tion by lon-implanted oxy 
gen) tfXAtBS i M1£$k¥mftg ; fcf\Z'(*>&. 

S lO, JB*»rtbT*m»CS ireft¥*frffii«K 

tt&fc©-?**. ccoj;5^*lfie©-y-'ft5' ; j'X'?xA 

[0 0 0 9] L*> S 1 *ISft¥*#£<ft'3fl> 

WfcSS-f^lO'Mons/cm' &>±.*B.A 

^»aA^m*tg*t?*t). istw 

>ttA©asT»£Ufc***tt#£<#art-*. ;:© 
itf««[HiKs^ss o <fc < fes-ess fc#*m»&ii6B 

[0 0 10] aso^to-a-so I 9XAfctt, X# 

©s 1 <yx;\^mML, n-os i vx/\&m&&.itv 

TS 1 O2 B£ffi^UT*3€?> mx©?XA£8-©£ 
IAOKES iOz JBaiHlCttD£*>tt&«. Sgx©* 
XAOgfcigffifcWgbT. S i O, «±KS iHMgg 

bS ta^fc-y-f * y ? X £XA J; K> -v fc 

sEM. we-r*3^©s i WaMMOjIjPMfPtJt 

£. OXA^ffi»cfe^TSJ?^5fUT»%KTtC-r5Cl 1 !: 

tt#*tBirea*. sec ao^-a-soi >>xa« 

*©*HK. fti::i^/t7>*x7jfiK{fc*i&*ifc#£ 

jiffl-r-si:, ^xAg®(i*»g®caa*to. 5~o. 

8 nrntfilftSn. SOI $!9XArtt#*;£1-5«n 
[0 0 11] 

[BWri<#fcL£5<fc?-SBS)g] _hi£LfcJ:5l;:, Jin 
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10 ^tfiBSf^a&tL, K¥«S,i¥*#B©±® 
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1 0#. «t»®S8 5 < C^-5ft^ft : ©T-CfrIH±ffi& 
ft#tfc(8lc^IBfttS8*^^*¥^aSRarO. 4n 

[0014] crT^a¥3iftii^¥»ftSfr±»c^ 

*mftmwm&%frVT*Bftmt±.\zB!Si.istiT» 

20 [0015] sstc. *?m\z&z>*mfommmm\s 
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[0 0 17] 
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[0 0 1 9] B1K*W IBS iJNMUMR-r. a 

#-t©*®*< (1 00) s^e.4 0 ±0. 5 s 
viTa*jx*.et&-5n» t>L<«p- ©-f^>axe 

tRttTSViTfeJcK 2tt*iieSSffil±tCfi2gS-lt 
fcSilW+-/t;«T, SiPtt, $?£U<tt0. 0 

\$z.<ds ix\d?*is>r)i,miz]&fS.2tiz>7 : rt-ixmm 
\z&cxmR?tiii&K. #«esssi©s ixw+ 
->v;m 2 tfeiattsns^stt, s«s© 
w«et^s:fflviTwesn, ^-©^®©iaattj i s& 

»X TB 0 6 0 lj lC«3tSnfe+-C.>i!g¥^fi^RaT 
0. 2nmflTtft^T^5©«!iSLK 
50 [0 0 2 0] 0 1 JC^T^W^ttS, ^«itt?NH4 
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OH : H 2 0 2 : IU 0= 1 : 1 : 5 ©7> ; Ex7iIK 
(ffffft^M) Tl 0#HD, Sc#fi£8 5"Cfc 

(Jg#B$* : 4 0 p p b«T) T 1 Oftffl&&Ltcm 
©Sl0t/L«tSRaliO. 2nmS(TT»5. 

J« (flt) K© T2 9wt %EL+J . Hi Oj tbt 
tt. Hlft? m S© rsOwtX/Yf^iV-Fj . 
H 2 OtLTH, (jg#Bifift: 40ppbH 

[0 0 2 1] BHW1 

^^©«fi£©#*^gKfS^MUfc. 
[0 0 2 2] SSE3OA10. 2 nmaT.rWS£n&4 
° t7nlL0 lf cm-'SI (S) BRHi SO. 
fciMMb*»*Hi 0 2 om&m (#*JtTHi SO 
4 : H, Oi =4 : 1) (&M iHt SO. /H 2 Oi 

JtTHF : H 2 0 2 : H 2 0=0. 0 5:0. 1:9) 
ICfcOIHfcLfc. *©*, /'«-7 L Wi';H»4©&J&, 7 
> ; EX7>ft»flI*** WttttTNH. OH:H 2 O 
i : H 2 0=1 : 1 : 5) ICAoTft^bfc. *©&. 

sm* (1 0 o'cici&apwssnT^s) j*#*ffv>. 

CVDBBCD-5V>jfl,fc. *H"C«JECVD«B 
WlO-'Tor raT©«E«flKU B*Gfl£*£# 
X (SI*^i«tJ10ppbKT) ft?y*;Wfc©fc 
©©afcBfcfrLTBBrtfcaXLfc. -eUTSK (S) 
£3 0 0'CICM*L fctt^TSffi (S) £B&*S?3> 

*;>»ffl^ic3 o^ras^bfc. £©<£*> klts« 
(s) «B***iT:fflaufc. c©fs©sm (s) ©an 
j»fl«tt<-©is©*frK:i6:i;T«e»R*na i t>ffl-e* 
2 0 o , c~4 0 o < c©«ffl©ttjS©agfc^s 
n«©#B*iv*. s« (s) £B©*£^»Kfi© 
s««, *«ft«iaL&sffi <s) £ne*ftffcia 

HflScBLfc®. XPS&Bfc,fcBaB££&v*tlSga 
»ft;K©Rff SBJfe-ra £ £ lc«k OfPffibfc. j(ris©¥ 

«T*®**»ftfflabfcS« (S) ©*ffi©*3f5ftffl 

wvtwwmmiz* HMo&mmimomm&o. 2 nm 

CIT B ^ £ i ffiKfcK©ftA#t Jl & *i& t» C £ *» 6 
S£ (S) ©BBtt**TK£^£*«vi^T^3i* 
£3*15. UZ-D^tSil&tiXS IHi C 1> , ■€■©«[ 
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SI 0 0 0 SCCM. ff*80Torr. fiffi9 5 0 , C 

©*frTB{(ies« (s) ©**flMcufcite*«fc 

S 1 ©Xtf^*^lr^J««*ff t>fc. 

[0 0 2 3] a±RWUfcJ:5fc, XK**3/**a* 
W©S iSffi (S) *ffi©D0a«RaTO. 2nm£AT 
fc*HPSnx*>D, *fc, xif**->rJH&6!9©S i 
SB (S) Sffitt**T»^$n. f5»itt*iS i*« 

(S) BBfctt»U&»*fc». &E©S iJ»£ii&S 1 

am (s) «B«a«fta*«j:a:jjuTr*fc. 

J0 [0 0 2 4] £©«fc?KLTft»Lfc¥B#ffi#£8 5 
, C©7> ; Er:7iSBfl;*i5i* «*s»JkTNH4 OH : H 
2 0 2 : Hi 0=1 : 1 : 5) T?l 0#BSfc# U MB 

fcB*©Sfi©»M*-ci o#m<%&u asfcttiai 

W«©«JB*KJ:**»*1 0#fft>fc. **S!h>* 
JMflftft (STM) BBCtntf. ft#f£©xe**-> 
^)Wi©gB©IHlfiittRa-c?0. 2nm£tTt*33So 
TILSIT £jW«BT«*&. 
[0 0 2 5] *B»«fc*i/»Ttt S i X\£9*is+Ar 

mo^mw-mmzm^ *©njMt*KTc»wr*3Sr 

a? ft»C«fcoTfMfUfc. -r*t>%. ±i£L&, 7>*=7 
aBlfc*£*ifc#. Siaffi**<fci^fii|ifi*ft»S©S i 
xfcr**->*;wi©*B&, l o o ot:ic*ttS4R*W 
©SSBft (*«f n^U >^bfcK*fc«fcS) t. ±S£ 
L fc 7 x 7 j@S§{fc*sf§# I- i * **»©* 0 jg L I' i 
•3TIy?>^U Xy5 t >jf©«ffi:BH©IHa 

^©sit^sra^fcc mm<Dwa\txy?>>fm$4 o n 

niS.SaTliX>y5 i >^©jiff«i:ftlXiil)D-r-5*t. -tn 
««ttHB-««fciE"3<. *»B©¥«#ffi«rt:#U 
T*©±ffi*>64 0 nmttl5»5 1 >^il/£:l|fflS 
30 lX\£?*i"r)l>m<DX.y?>>/®m.&W\t. -e©^M 

ttxtr^*i/t*Jf©»«tt*«»TA«p-«7**i:fcft 

^1"fc©TfeS. 

[0 0 2 6] C©«t'5lwL,T^SnfcXtf^+->v^ 
«*#TSHlfc«l^JS©¥*#«*fK:, y-hS 
0. 3«m©aiSMOS-FETA^i^n516 
M©*aB©SRAMSBS}g*L&. C©IS©**SD 

nfcSRAMSB©7^-feX^"f A(4. 5~6nsec 
40 T*BK8ttt^©SRAM£B**B«'<?lr&. -tCfttR 
WSfitty- hffiiRStS i Xtf^+->^;i/BI!lB*«ffi 

»T¥«"c#B»»flw«;xju^ s i twm&tL-?ft<ts. 

[0 0 2 7] ^%^2 
B 2 «.**ffffl5«©^ 2 ©$ftB©£3ft 

[0 0 2 8] B 2 K*l/»T. 1 1 H*B*»t , <>«¥**B 
SRaA<0. 2nmSSlcWB<*nfcSfiT> S 1 &R 
Sliffill©i«IHnIl?%pi 
50 7*«>A<. 7M4mBa«»r«BliAS 1WR±ICB 
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fctZtlZr/U ZlZfeCT. iiftl 0 1S ~1 O 1 ' cm" 3 
©t>©T&V>. 12ttS10: ST, BIJ9«a*0. 1 
~1. 0(imiS?S4*«. BS15fE©MOS-FET£ 

3tt*^as i»MT-e©ff$tta«o. oi-R+M 

1 1 45«fctfS i Oj 112 ©iggB J: 0 rtffij 
(CficSfSflligt&oTt^. HMtSfiS i WRl 3©S 
ffittWC. ME©7>*=7»«fl;jMf*Tft*t,& 
gC+^SW^ffl;* R a tt 0 . 4 n mKT7S5. 
[0 0 2 9] H2C«Lfc¥*fta#ttlflBS?«K& 

[0 0 3 0] «fl:«©»«*aTfl!)#IRfcJ:oTtfo 
[0 0 3 1] gffltCHa SO< /H 2 O* »£«*T5 

-e©^/i-x^^;^i©/t«)7> ; E=7iie 

ft*SI* (#«JtTNH4 OH : H 2 Ch : H 2 0 = 
1:1:5) SfflV»TSlS©a»*ffofc. CiniCio 

¥«fltgStJi£H«flB^^©^a@*i**«i:r;®fil»fi*Tffi 

^RattO. 4nm£TFT&o;fc. *^TC©*|gSS 
i»K*ffl^TMOS-FET©2 0^y-b©*«[l 
i&^fifcffrSbfc. MOS-FET©y-h»fl;IB,4F 
(1 0 0 CC) fcioTJPS 1 0 OAfcMMfcl, 

-FETC^Tl 2MV/cmK±i:V^«nfcS|g 

[0 0 3 2] 0 2tC*Lfc¥3*#gB*tl403 fcjRUfcl 

[0 0 3 3] pST^SMMigl 0 l '~l 0 19 cm" 3 © 
S110SS1 4*5±W:a&l|ffi?£HF : H 2 O : Ci H 
s OH=l : 1 : 1 (ftgJfc) ©WftK«*U W#K: 
IE©, £#ICH©SE£fWltJl,T3 OmA/cm' ©^ 
SSfcffJUfc. dfUckD, «ffil4©SMlc. 03 

(a) lc^T^?LSS 101 5ZMf$.Ltz. £©£71K 
S ill 5©?LttIfig*t»nmSa©ffije)T«Siffl*'b© 
T*D, AOMIRttft 1 OnmlfiTJbofc. *ICiS«t 
£H 2 O : Cs Hs OH=l : 1 (#«Jfc) ©SSIC§ 
A, UT«K*KU ^JLBEtpt-J&O&S 

ft&7ytt«5l#ffll/&. *V>T, H 2 SO< :H 2 O 

j =4 : i (mum a^Tsawttfru m*t?i 

0^WU>Xtt#b&. -t©&N 2 £B3lfT. 400 
Xljyt-yl/ft. <*6£Oi »fflm*T4 0 0 , C. 3 0 
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U *©*Bfc"b«ftJB*»J«L&. 0 2 £E»4>T© 

ftfltas. *BSir^*nfc»^Kfla»i*HF : h 2 o 

2 : H 2 O=0. 0 5:0. 1:9 (S*Jt) 
U **g:fflm^T9 0 Ot, 1 0#f&ffi8L&. utl 
{C«t0^?LHHl 5©SH©D3fltt¥a^$tl^. 
*Hft*OJ»»ffiK»A, (S) £2 0 0-40 0 
"CCMUT*SIECR77X-7 (1 OmTo r r, 2 

0 0W) SJRttLTtiJiK. SfcH 2 moflPMUftB 
F 3 »XfcJ:*aiIB»lftffoT'bAK &#©«£, 

i0 0 2 : 0. 0 3§fi%*Jn, H 2 :5 0§fi%*!R©F 

1 : 0. 5g*XiS£:tfX*fflV>Si¥«fca»*««* 

[0 0 3 4] C©¥S*b2ttfc£?lRB 1 5±(C. ttT 

VD8*fc«k»>. SSKBlW+^Wfi 
K£3 0 0~9 0 0'C©«H©fi«fc«&rr.5) TTfiS 

0. 1-1 /imffflS l¥*gail 3*WM:3n&* 

akjii 5±fcB8ft*«* (03 (b) ) . *$mm\z 

*->^;^fiS©fi«€3 5 0'CiC»«J$b. ^-XTV 
v'^10- 1 " Torr, 3mTo r rtDAr^Xv? 

n^TT¥Sft$nfc^?LHSi 6±fcs iit;n-> 

^;i/JB 1 3 ftri6fiS*T*SW(E»» (I) 

[0 0 3 5] £©«k5fcJifeB3-frfcS iX^if^^JV 
m 1 3©^ffllHi£br4+toB¥iSflSRaTtt0. 3nm 
tS^Wft (STMTS^LTfNSLifc) . 

[0 0 3 6] CCi'SfcJfcgS-frfcS lXh?**->-*;P 
11 3©^ffij(*«&T¥Sfl:SnTV>*©tt, WJfi©¥ 

•«t&^6-c»«titjiisn-5. 

[0 0 3 7] Nj »H««Pfc*H>T, 03 (b) (C^L 
(I) aiSttJSiHttt^^r^iM.* 

MM*m®LlZ (tfc#l$fllJ5 0 0~6 0 0f» . Z.ft\z 
±9 S i xtf^+v^H 1 3©gjEra**TiBS8U 

[0 0 3 8] 03 (c) iC^fi^lC. m-©S 

40 i SIR 1 1 OSOfcSRMMUB 1 2 (BH 5 0 0 nm) S 
«figU**#Si5*J (II) tftft. **«ci5« (II) 
£0 3 (b) tC^Ufc*»ff8?« (I) ttfeC, ttQ 
^feii-g1Brt©N 2 gHfsWK&ALfc. 

[0 0 3 9] ^©^S8T, 03 (d) fcjjVT ± 3 fc, 
tftHl 2ilH^ + ->tJHl 3©^fflti£Stt$ 
•fr, *58 0 0~9 0 CCfcDnSRLfc. ^©IgtcfcO. 

a fc«fc gonial 5<t»t**nTv»«pffl^tt*, m 

50 Klht?*fc. 
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[0 0 4 0] 03 (e) ic^-f^ic, SiM 

1 4 £fc>-f*>»~& 1 0 (£mllT/f^y7'f>^- 
CfcDI**b&. SStlfcS i|14«7?flilCJ:? 
TXyflt. £©(&, Xtf^*v--V^S IHl 3CDfflJ 

[0 0 4 1] rejigs 1 si 5©*&*s«»ss;x 

[0 0 4 2] iSSS i l:aitttlyf>^ffl^fc 
1*. *?LHS i ©*SSSiXy?>^|6^Xs'5 1 >i' 

mtbxit, mm, 7yit7>*-V& (nh, f) * 

7yit7j<.m (HF) ^n-y7r-h'*K, jBKfc*&* 
*fccn&©SHKfc««SttTXy*>ifSfT'3&. X 

©jto*&*£tHUEetttir*-«. jHM&***tma 
tsctciot. s i omtzmmis* Ri&mmm 

t5^$«fc<^?LSS i SXyg^-frSCta^Sfc. 
[0 0 4 3] Ay7T-H#K*©HF««tt, lyf 
>df«fc»LT, ff*b<ttl~9 5SS%, ±0SFS 
L<ttl~8 5SS%» 2 6tC$f£b<ttl~7 OSS 
%©«HTK)£Sn. /ty7r-P*»*©NH« F« 
Iyf>yit#l/T, jf*b<ttl~9 5fifi 
96. it)»iL<ll5~9 OSSSC, S6fc»*b<tt 

5-8 oss%©«eHTi9:^snSo 

[0 0 4 4] HFfcJSli, Xy^^y«fc»l/T, #* 
L<ttl~9 5li%, «fc0jf*b<W:5~9 0«g 
X. S5fc*f*Ktt5~8 0MX©l6HTrR3tSn 
«. 

[0 0 4 5] Ha Oa SdEti. Xy?>ifm\zm,T> 
b<r*l~9 5fifi«, «k0Sf*b<tt5~9 OS 
fi%, 3&K«p*L<ttl 0-8 0fia%T. j&0±E 

iaKib*f&*©$*£*t-3«BTi9^;*ns. 

[0 0 4 6] 7»3-;Hi&tt, X-y^^&fcttb 
T, »Sb<«8 02fi%. «fcD$f3:b<«6 0MS% 
BIT. Se.lC»SU<tt4 0Sft%«T-r. flo±E7 

;>3-;w©3&*£*fa«BT?i8£3n5. 

[0 0 4 7] fflgtt. Jf*b<«0-1 0 CC, «k?)$? 

*b<te5~8 ot;. $e.icjf*L<«5~6 ot:©fe 
[0 0 4 8] *iigicfflv^n57;un-;Kix?;i/7 



(6) &BW5- 2 1 7 9 8 1 

•&Stt;ifc©T£«7Jio-;i'£fflv»s 

[0 0 4 9] H©«fc5lCbT#e>n&03 (f) (C^S 

n*ii/*©¥»fMttJ (i 1 1) a, a#©s i 7xa 

[0 0 5 0] ±Jfil/fc*?L«gl 5©Xy?>^XB* 
8fc»t8©0 3 (f) tr^sns^Sfrffifct (ill) 
tt, 02K*Sn*fe©t*R«fCRC«lJ«?*S. 0 
20 3 (e) \Z7jkL1i£5\Z, ¥*#88»E2Z«r*e©J?3 

■e©&»»C, 03 (f) fc5ST.k5K¥$#8StfX>;/v? 
A^^trtffitCXbf^+->^^Hl 3WdEStl&«jg 

[0 0 5 1] £©S i Xlf^v-WWgl 3*W^bfc 
7>*x7a»fcjMMcTft»Lfc*©*lBtt, 

(stm) c«kna, *&m¥*mnR 

i» i-; FKftt7> ; Ex7jaKft***©tt#©ilS0)ib 

3nmHTt*oT. XK**S'Y;WB©*Si&ttrt*j5l8F 

[0 0 5 2] &L±miLtc£v\Z, S iOa HI 2±© 
S iXtf^v-^Jgl 3«igSm T*G«5©SA# 

aa©7XA,ki3 ! b<s<*i3AsnTv^fcje)C, f;t 

[0 0 5 3] *tC, 0 2tC*bfc*i*#8Bl*©Sg2©f1: 

30 [0 0 5 4] 04 (a) \Z7Rt^\Z, $g 1 ©*«, 03 
AtfpSS 1 (1 0 0) £S£1 1±K, fWflS«12£ 
JU/SbTSS. SfflS-e©fflS*tRa = 0. 2n 

m@£(cffl/gbfclfS 2 ©Sffi. ffl*i£FM4HME 1 0 11 
cm-'©^2©Sl (1 00) SSI 6£$<tBll 2t 

*f-®s-B:T,iD tto^-&5fr©«e^«. Si© 
fPS^ii •eusw b fc *> © t ©#»*ffl imttft vi. 

6SSf«^©*SIC.fcD04 (b) 
fcjR"J-J:5fc. »?r^©S ifclgJP+0. 8-1. 2|tm 
g£©l8IJ*£8LT|i§8£T*. lfra©S 1 WRJP». % 
40 ±^S.itmS0 HSMOSFETS^-r-5«-&, 0. 
0 5-0. 2 (tmilT»5. £©S igl 6©|Sfc£tt 
W«fclB6-f. H^-fXy^-CffoTfefi^ttBS 
3*Tt>*K ^©&, 04 (c) lC^T«fc5t. S i 
HI 6©g0lr 1 0 0 0t:©«S»ftfcJ:T3THflJ|l 
7 S^figb. S I Jg 1 6 ©J*a*«9fa©«i)!t*±5 K 
f«. d©XSICJ:0> S iSffil 6©if(C#abfc^ 

sse, mt® 1 7 fc-r^msn. ^^sHt^s. 

KfcJBl 7tt, ^®fi§tttJA0©BHF : NH 

a F + Ha 0 + HFTK!S-rtl«^K Kibiil7£SJ! 
50 *b&S|jiti02(C*L^8|j®ill^T?»*. I2©ff 
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(7) 

11 

f&mz±r ) ft l fc[ y itg l 2\z7R-?mtfLz>¥m#m (2) 

^HDDflttO. 4nmHTTife5L -*S2(5M 
8KJ:Dflsj*UfcH2fcS*«l«©¥**a&f (2) 
S5£K<fc (1 0 0 013. 4SJIW) £7>*X7ifiKft* 

dois) timers i*m&wm*:& 

*^®#£4 0nmX<^>y|i§s3;Lfc8l©S i HMIgfi 
^©Xy^^&Sgffi© RatiO. 5nmHTTfc 
ofc. 

[0 0 5 5] if 

[0056] £<»nmmi!fi®2iz7f;Litm&mtmt£z 

MH&ikS i mm 1 3 WtoErODS iMll CJBA 

$nfc«6sa i2isio> m 1 7 *4n,t«k**it 
v>sAir»«. Dx/wxwattJBifc* 
s i « 1 3 ts i o. mi 2 t<D^mmto^mnt 

fc<fcD. ^CT©#ffi*P(fir^2©Hig«a){Cit^Tfi 
[0 0 5 7] *CT£©*Hi©flsS#fcfc^T&fcfB 2> 

•KBwrr*. 0 3 (b) \z7fib?txn£-vmmvizv 
xA&e^3a*fl:***p t-Hj o! tftcg-r. r© 
Matct o ^xaotci* i o^Aom^mtmnfimm 
sna. *tc©^iA£N 2 gffl&tp-es o ox:\zm 
aau j:©*vi«fl:K©«asiis»5. -©jaatc^o 

5 0 OICtl^&fflT. «»TiW©i%-tt©At»AH 

fcsntj? 1 7 tftjgjissfts. iw^fcics-rsfigtaffi 

£ftHBfrS©#D>ffi£fct>ft<xA^xt;:# 
ASWbttH. *fcKfcRJP**l 0»Ai:j»Vifc«). 

K^tcj:*K©-?-o^ , b'>^<at)^'a-ic'&Kistt4i; 30 

[0 0 5 8] 7>€=7iMfl^**fc*4ft»«0» 
ffiffi3:fc<fctf4 0 nml5/3 ; >^iiLfcIofias 
ttSlif&M 1 *5<fctf 2 t^T?**. 

[0 0 5 9] glffiflH 
SI 6 tt*^W©m 4 ©Hig«S|©«S;W»fM0T*S. 0 
l*3<t^0 2Jc*UfcHJfi«ajtS?S:«^tt*tgl 1 ©31 

«. B6fc:feV>T, 18SBPSG (3pD>U>H-7 > 

, HliSIO, Ni- «0-&-B-# 40 

Hits 1 Os fcJfc^TU:7oH»tt©«*i&troa»&& 

[0 0 6 0] *HJS«s|T«BPSGi:S i ONBJi:©ffl 
*^*«C3V>TKWl/fc*«, BPSGSfcWJ&S i O* 
K<fcOU7n-^ft© < tV5CVD-p^LfcNSG (y 
>H-^395^) . PSGS«ttT«W-TfeA<, Si 

oN^icfcA in, si N^*fcfi-ene>t©m*-& 

[0 0 6 1] »M15 50 



*JK!¥5-2 1 7 9 8 1 
±B**lMS©£lS*fi*--#J'Ar. N, «©*« 

©#««*i»*u&#6¥*#«w*fpsufc. s^n 

3 ^X&y^>7n-lc«fcDS!E-rt, tfXAttRHftl 
0kV*T»#*K:»«UTL*3. £©£*, <7XA£ 
tt 0 BSK JS^ft^-K&S tf D T?& < . ^X 

[0 0 6 2] bjJ»U ±SEU&J;5&^XA©»«Rf± 

fcioTzonMwawfisn, >>xAfp«ipieo*»ifti± 
tfc, a*, ^ies^ett^x#BiMTfT5©-ra 

[0 0 6 3] gffiW6 

WTfi. iaK*«P©i!fe»C«t0S UW+->t;«3l 

t>fc. s i &mzmmtt<ttttte'e> 
®-?$>*s iOi itte-ss-ss. c©**?5>*;wa 
a$ff5iztt*^xttj&atcfi*iat$s#, *as#x£ 
aasiMxtf*K *&, s ixi;^+->^j«gsA 

S i^Stai!SbTflS^©'?XAt©ttD-&ii-fcfToT 
fc, 3 5fc*/ , w*3 1 v>A , rtfco J #x£3JIAL3?tii 

[0 064] jgtSW7 
^MfeSffil 0 15 cm" 3 ©nS!S«±(Cj?a8 5 0 OA 

©sioi jb&j&su -e©±c^$nfej|tao. 5 

tfm©^iKiSS i »R±fc, T8E£Hr<?CMOS«$S 
RAMSKf^Ufc. CMOS©y-hgttO. 3 urn, 

OSS^Ufe. LOCOSWKfftt. S^IBI**^ 

»c«ei&STfTx.^J;5(c. i o o o o Atvrc. ■?■© 

p«>x;^dEffl-f*>ttX*l X 1 0 18 cm- 1 H- 

x mmms. sokev, n <yx)vm^m-i^->s.x^ 

5xlO ll cm-'H-X, HDii«J£l OOkeVTff 

k ii5ot, 2 h r s mmLxmmtLft. d©S 

1¥iKSg®S:H a SO* +Hi O2 j5tj*b, *tSL., 
7>*X7jiKfl:7K3l* (NH« OH:Hi Oj : Hj 
0=0. 1:1:5) Tifc#U WIS. ®>S 

*st#£fTo fca, y- FK^jtp-c 1 0 0 0 "c© h 7-r 
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(8) 



5-217981 



13 

•fcicfcowa 1 5 o Am&mzMfci'it. y-vtfs. 

Spoly SiSCVDTMl&t, nMOSfflV 
-^HKM*>aAS7X10"cm- ! H-X, JP 
mW£l 0 0 keVC, pMOSfflV-XFl/1'>1'* 
>aA*2 X 1 0 1S cm" 2 H-X 3 5keVTfrV>. 

1 0 0 0X:T5ftm--)lLfc. @M«fii&S 

U BBSUBA 1 -S i -Cufc^A-^tciOfSKL 

[0 0 6 5] 10 0 O^s^ftttflsbfc*^ f~ hM 
fl2R©WE*ftfc<fc**&t-Fttl? l y7fc#«'li 
T, A»^y-MSJE»tt*^^nfc. £&, SOIr 

[0 0 6 6] aiKflfc'i'IAlC, [HjIfSOSRAM 

£j&fi£Lfc*£, y-MHb&©WJE*JiU;:<k5*&t;l 

[0 0 6 7] itfc, $?glJli©£XA£fflV>T, l-f>? 

2 0 0 7jiB*CCDt>BfPL£. ®^CCDOHS/1^ 

&ifi, 4 5"CJttfR^©flF«S5^ttO. OlnA/cm 

n©iaiao*a:6r. s i *rt«©fc»*B8*fca#«k 



i4 



[0 0 68] 

$>s. -e©fcJ6i^ c:©#»#ss»*ffl^Tis;^oiB 

[■VOflWttKfi] 

jo [02] *%^©S2©njg«si£^-r«s;M»f®0Tab 
*. 

[03] m2©HJfiW©«»I©^«*fe*^-r»riSH-e» 
5. 

[04] ^2©^JfiW©<5!l©ffi©^f!i^)*S*-r»r®0 

[0 5] *ftn©*3 0*)M«^rattlWH-7& 
5. 

[06] *^^©m4©*s6ws^-r«ic:w»r®0-t?» 

1, 11, 14 ItS 

2, 13 XZ9*'>*)VMti&B 

i2, i7, is, 19 mm 

15 ^fum 

16 ms&->un> 



[01] 



[02] 



J4] 



[05] 



I 



13 



3d 



(0) 



— 16 



t I 



12 
I — II 



[06] 



-.13 




tb) 



| — 16 
•12 



17 

16 
^-12 



-480— 



(9) «rBB¥5-2 1 7 9 8 1 



(b) 




(e) 



" i i 



(f J 



13" — \ I 
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